nA cm-z and 90 pF respectively, as shown in Fig. 3 . .. .
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Reverse Bias (V) Fig. 3 . Capacitance and leakage current of the individual 4 cm 2 diodes has been greatly reduced through new processing techniques using conformal diffusion.
The diodes were then backfilled with in-house nano-sized 6 LiF neutron reactive material and mounted to the electronics boards. The electronics boards house the pre-amplifiers, amplifiers, discriminators, and digital pulsars for the entire detector system. Each diode has an associated pre-amplifier with a gain of 0.33 mV fC ' charge amplification. The outputs from four diode-pre-amplifier pairs were coupled with a single amplifier, reducing circuit complexity and power consumption. motherboard where the digital signal is interpreted and read out on a physical display. The motherboard also transmits its signal via Bluetooth which can be read out with any Android phone using a proprietary phone application as shown in Fig.   5 . The motherboard also houses a reset function for the measurement.
III. DEVICE TESTING AND RESULTS
The Very Large Area Panel Array device was tested for neutron and gamma-ray sensitivity using various methods.
Thermal neutron detection efficiency of the diodes used to populate the 4x4 elements was determined using the using a mono-energetic 0.0253eV diffraction beam-port located at the TRIGA Mark II nuclear reactor at Kansas State University [34, 36] . This thermal neutron beam is 1.25 cm in diameter.
The intrinsic efficiency was determined using a direct comparison method with a calibrated Reuter-Stokes 3 He gas filled proportional detector [19, 27] . Diodes were chosen randomly to be tested. Generally, the efficiency of the diodes was found to be approximately 15% for intrinsic thermal neutrons. The diodes were then used to populate the 4x4 elements, which were in turn tiled to form the VLAP A. The LLD of each of the 4x4 elements were set separately, but were set to approximately 350mV in order to discriminate against gamma-ray background as well as electronic noise.
With thermal neutron sensitivity of the diodes established, Table 1 .
The VLAP A device was also tested for its gamma-ray rejection capability using a high-activity I37 CS 662-keV gamma-ray source. At the time of testing, the calibrated source had an activity of 69.84mCi. The device's response was determined at a distance of 55 cm from the source. A five minute measurement yielded only 57 counts (which yielded a gamma-ray rejection ratio on the order of 3.36xlO· 9 ). The results from this measurement can also be found in Table 1 . Furthermore, with the advent of the Android phone application and Bluetooth capabilities, the device can now be operated with the operator up to 50 feet away, placing the user is far from the irradiated zone. Further investigations must be made to increase the overall detection efficiency of the VLAP A which will include using higher-quality perforated diodes, dual-stacked diodes, and using more 4x4 elements to form a larger active detection area with the near-term plans for the device being to increase the active area up to that of the cross sectional area of the aforementioned HDPE.
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